VIITl.3.3-SWB-N LE SI MPLE WATER BALANCE MODEL OPERATI ON

| dentifier: SWB- Nl LE

Oper ati on Nunber: 54

Paraneter Array: The FORTRAN identifier used for the paraneter array
for PO The contents of the PO array are:

Posi tion Contents
1 Operati on version nunber (integer)
2-6 Description of |ocation where Operation is applied
7 Comput ational tinme interval in hours (integer)
8-9 Rai n+melt time series identifier
10 Rai n+nelt tinme series data type code
11-12 Total runoff tinme series identifier
13 Total runoff tinme series data type code
14 Locati on of parameter values in the PO array 1/
15 Total nunmber of paraneters of this Operation
16 Locati on of potential evaporation PE tine series
information in the PO array 2/
17 Nunmber of carryover vari ables
18 Nunmber of additional carryover variables introduced
by frozen ground nodel
19 Location of surface runoff time series information in
the PO array: 2/
O =if surface runoff tine series is not generated
20 Locati on of groundwater runoff time series
information in the PO array: 2/
0O =if groundwater runoff tine series is not
gener at ed
21 Location of soil noisture tine series information in
the PO array: 3/
O =if no soil nmoisture tinme series is generated
22 Location of frozen ground nodel paraneters in the PO
array: 4/
0 =if frozen ground nodel is not activated
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Posi tion

Cont ent s

23

24

25

26

27

28

29

30
31
Not es:

1/ The order

Location of air tenperature tine series information
in the PO array: 3/
0O =if frozen ground nodel option is not activated

Location of precipitation (rain+snowfall) tine series
information in the PO array: 3/
O =if frozen ground nodel option is not activated

Location of water-equivalent tinme series information
in the PO array: 3/
0 =if frozen ground nodel is not activated

Location of Frost Efficiency Index (FEl) time series
information in the PO array: 3/
O =if no FEI tine series is generated

Location of observed snowfall time series information
in the PO array: 3/
O =if no observed snowfall is avail able or used

Control for printing detailed output: 5/
0 = do not print
>0 = operational program- print output
calibration program- location in PO array of
when to print detail ed out put

Locati on of water balance sunms in the PO array: 6/
O =if sunms not stored

Nunmber of values in the PO array

Nunmber of values in the carryover (CO array

of parameter val ues is:

1. PXADJ
2. PEADJ
3. DMAX
4. KG
5. ALPSM
6. ALPRT
7. KDT
8. | OPTET:
O = uniformdaily ET variation
1 = fixed diurnal variation is used
Seasonal ET curve information is stored starting |ocation LET+3:
1-12 Seasonal ET-demand or PE-adjustnent curve (January-
Decenber)
13-24 Daily increments in seasonal ET-curve (first value is
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2/ Time series information (3 positions) - identifier and data type
code

3/ Time series information (4 positions) - identifier, data type code
and time interval

4/ Order of frozen ground nodel paraneters:
Kl MP

DSO L

PORCS

WAP

CVI CE

L wn =

5/ Months to print detailed output (7 positions):
1. Period currently being checked (nmaxi mum of 3)
2. For each period:

a. nonth since Decenber 1899 to start

b. nonth since Decenber 1899 to stop

6/ Water bal ance suns:

Rai n+mel t

Tot al evapotranspiration
Total runoff

Surface runoff

G oundwat er runof f

L wn =

Carryover Array: The FORTRAN identifier for carryover array is CO
The contents of the CO array are:

Posi tion Contents
1 Upper | ayer soil noisture content - SU
2 Lower | ayer soil mpisture content - SB

Addi ti onal carryover is stored if frozen ground nodel is activated.
The contents of the additional carryover array are:

Posi tion Contents
3 Upper | ayer frozen depth (CM
4 Lower | ayer frozen depth (CM
5 Upper | ayer thawi ng depth (CM
6 Lower | ayer thawi ng depth (CM
7 Snow depth (CM
8 Snow density (G CMV3)
9 Upper | ayer ice content (CM - internally conputed
10 Lower | ayer ice content (CM - internally conputed

Subr outi ne Nanes and Functi ons:

Subr out i ne Functi on

Pl N54 I nput cards and stores values in PO and CO arrays
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PRP54
PRC54
EX54

COX54
TAB54
PUC54

TSV54

SWB54
SNWPCK54
NI LE54

FREEZ54
CSO L54
CSNOW64

Print information in PO array

Print information in QO array

Execute the Operation

Perform carryover transfer

Make entry into Operations Table
Punch information in PO and CO arrays

Obtain time series identifiers and tinme intervals for
t he PUC54 subroutine

Execute the SNWPCK54 and NI LE54 subrouti nes
Execut e snow depth and snow density conputati ons

Execut e runoff and ET conputations and frozen ground
nodel

Execute frozen ground conputati ons
Execute soil thermal conductivity conputations

Execut e snow thermal conductivity conputations

Subrouti nes PIN54, PRP54, PRC54, PUC54 and COX54 have standard
argunent lists as described in Section VIII.4.3.
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SUBROUTI NE EX54 (PO, CO, PTS, RTS, PETS, RSTS, RGTS, SMTS, TATS, PPTS, V\ETS,
FETS, SNTS)

Function: This is the execution control subroutine for Operation SWB-
NI LE.

I nput/
Variable Qutput Type Dinension Description
PO | nput R*4 Variable Parameters, options and tine
series information
CcO | nput R*4 Variable Carryover data
PTS | nput R*4 Variable Precipitation data (rain+nelt,
MM
RTS Qutput R*4 Variable Total runoff values (MVY
PETS | nput R*4 Variable Potential evaporation data (MV
RSTS Qutput R4 Variable Surface runoff values (MV
RGTS Qutput R*4 Variable G oundwater runoff values (MV
SMI'S Qutput R4 Variable Soil noisture values (MMor CM
TATS | nput R4 Variable Air tenperature tinme series
( DEGO)
PPTS | nput R*4 Variable Precipitation data
(rai ntsnowfall, MM
VEETS | nput R*4 Variable Water equivalent data (M
FETS Qutput R*4 Variable Frost efficiency index val ues

(decimal fraction)

SNTS I nput R4 Variable Snowfall data (MV)
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SUBROUTI NE SW\B54
(RM ETDM ET, RS, RG, R, TA, PP, TWE, FEI, SNO, | FRZE, LSN, | TP,
I DAY, | HOUR, | PRI NT, | OUT, | BUG)

Function: Executes the snow depth and density, runoff and frozen

ground conput ati ons.
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Argunment list:
I nput/
Variable Qutput Type Dinension Description
RM | nput R* 4 1 Precipitation data (rai ntnelt,
MM
ETDM | nput R* 4 1 Potenti al evaporation (MV
ET Qutput R*4 1 Esti mat ed evapotranspirati on (MV
R Qutput R4 1 Total runoff (MW
RS Qutput R4 1 Surface runoff (MM
RG Qutput R4 1 Groundwat er runoff (MV
TA | nput R* 4 1 Air tenperature tinme series
( DEGO)
PP | nput R* 4 1 Precipitation data
(rai ntsnowfall, MM
TVE | nput R* 4 1 Wat er equi val ent data (MV)
FEI Qutput R*4 1 Frost efficiency index val ues
(decimal fraction)
SNTS I nput R4 1 Snowfall data (MV)
| FRZE | nput | *4 1 Frozen ground i ndicator:
0O = not to activate frozen
ground nodel
1 =to activate frozen ground
nodel
LSN I nput | *4 1 Snowfal | data indicator:
0 = not to use observed
snowf al | data
1 = to use observed snowfall
dat a
| TP | nput | *4 1 Time interval (hours)
| DAY | nput | *4 1 Day (external clock)
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I nput/
Vari able Qutput Type Dinension Description

| HOUR | nput | *4 1 Hour (external clock)
| PRI NT | nput | *4 1 Print indicator:
0 no detail ed display

1 print detailed display
val ues
| OUT | nput | *4 1 Unit nunmber for printer output
| BUG | nput | *4 1 Debug i ndi cat or:
0 = no debug out put
1 = print debug out put
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SUBROUTI NE NI LE54 (DT, P, EP, TA R, RS, RG, ET, EU, EB, DU, DB, DMAX, KG, ALPSM
ALPRT, KDT, KI MP, DSOl L, PORCS, WAP, CVI CE, UDZ, BDZ, UTHAW

iBTHAW UW CE, BW CE, SNDN, | FRZE, | DAY, | HOUR, | OUT, | BUG)

Function: Executes runoff and frozen ground conputations for one
time interval.

Arqunent |ist:

I nput/
Variable Qutput Type Dinension Description
DT | nput R* 4 1 Tinme interval (fraction of a day)
P | nput R* 4 1 Precipitation (rain+nelt, MV day)
EP | nput R* 4 1 Potenti al evaporation (MV day)
TA | nput R* 4 1 Air tenperature tinme series
( DEGO)
R Qutput R4 1 Total runoff (MV
RS Qutput R4 1 Surface runoff (MM
RG Qutput R4 1 Groundwat er runoff (MV
ET Qutput R*4 1 Total evapotranspiration (MV)
EU Qutput R*4 1 Evapotranspirati on from upper
| ayer (MM
EB Qutput R*4 1 Evapotranspiration from | ower
| ayer (MM
FCR Qutput R4 1 Fraction of inpervious area due

to frozen ground = frost
ef ficiency index val ues (deci mal
fraction)

DU Bot h R4 1 Soi | noisture deficit in upper
| ayer (MM :

DU = initial value at input

DU = final value at out put

DB Bot h R4 1 Soil noisture deficit in |ower
| ayer (MM :
DB initial value at input
DB = final value at out put

DMVAX | nput R* 4 1 Model parameter - maxi mum soil
nmoi sture deficit (or storage) in

| oner | ayer (MM
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I nput/

Model paranmeter - potentia
ground-wat er runoff (MV day)

Model parameter - fraction of

| ower | ayer storage which
produces ground-water runoff

Model parameter - maxinum soi

nmoi sture deficit (or storage) in
upper | ayer expressed as a
fracti on of DMAX (deci mal

Model parameter - tine scale
paranmeter control infiltration

Frozen ground paraneter -
paranmeter of inperneable frozen

Frozen ground paraneter - soi
Frozen ground paraneter - soi
porosity (decimal fraction)
Frozen ground paraneter - wlting

poi nt volunetric soil noisture

Frozen ground paraneter -
coefficient of variation of ice
content distribution (no units)
Frozen soil depth in upper |ayer
Frozen soil depth in lower I|ayer
Thawi ng soil depth in upper |ayer

Thawi ng soil depth in |lower |ayer

Ice content in upper layer (MM

Ice content in | ower layer (MM

Variable Qutput Type Dinension Description
KG | nput R4 1
ALPSM I nput R4 1
(decimal fraction)
ALPRT I nput R4 1
fraction)
KDT I nput R4 1
process (1/day)
KI MP I nput R4 1
soi |
DSO L I nput R4 1
density (G CMB)
POROS I nput R4 1
WAP I nput R4 1
(decimal fraction)
CVI CE I nput R4 1
DzU Bot h R4 1
(M)
DzB Bot h R4 1
(M)
THAWJ Bot h R4 1
(M)
THAWB Bot h R4 1
(M)
W CEU Bot h R4 1
W CEB Bot h R4 1
SDP I nput R4 1 Snow depth (MW

06/ 28/ 2001

VIITIl.3.3-SWB- N LE-9

rfs:833swhnil e. wnd



I nput/
Vari able Qutput Type Dinension Description

SDN I nput R4 1 Snow density (decimal fraction)

| FRZE | nput | *4 1 Frozen ground i ndi cat or
0O = not to activate frozen
ground nodel
1 =to activate frozen ground

nodel
| DAY | nput | *4 1 Day (external clock)
| HOUR | nput | *4 1 Hour (external clock)
| OUT | nput | *4 1 Unit nunmber for printer output
| BUG | nput | *4 1 Debug i ndi cat or:

no debug out put
print debug out put

0
1
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SUBROUTI NE FREEZ54 (DT, T, SDP, SDN, DBT, DMBT, DSOI L, PORCS, WAP, DZBT, DZUP,
THAW FREZ)

Function: Executes the frozen ground conputations for each tine
st ep.

I nput/
Variable Qutput Type Dinension Description
DT | nput R* 4 1 Tinme interval (fraction of a day)
T | nput R* 4 1 Air tenperature tinme series
( DEGO)
SDP I nput R4 1 Snow depth (VMM
SDN I nput R4 1 Snow density (decimal fraction)
DBT I nput R4 1 Soil noisture deficit in current
| ayer (MM
DVBT | nput R* 4 1 Maxi mum soil nmoisture deficit (or

storage) in current |ayer (MV

DSO L I nput R4 1 Frozen ground paraneter - soil
density (G CMVB)

POROS | nput R* 4 1 Frozen ground paraneter - soil
porosity (decimal fraction)

WAP | nput R* 4 1 Frozen ground paraneter - wlting
poi nt volunetric soil npisture
(decimal fraction)

DZBT | nput R* 4 1 Frozen soil depth in current
| ayer fromprevious tinme step
(M)

DzUP | nput R* 4 1 Frozen soil depth in upper I|ayer
fromprevious tine step (MV

THAW Bot h R* 4 1 Thawi ng soil depth in upper I|ayer
(M)

FREZ Qutput R*4 1 I ncremental frozen depth in

current time step (MV
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SUBROUTI NE SNWPCK54 (P, T, PP, \E, SNO, DP, DN, DZ, SMAVG, DSO L, DTH, LSN)

Functi on: Executes snow depth and snow density conputation for each
tinme step.

Arqunent List:

I nput/
Variable Qutput Type Dinension Description
P | nput R* 4 1 Precipitation data (raintnelt,
MM
T | nput R* 4 1 Air tenperature tinme series
( DEGO)

PP | nput R* 4 1 Precipitation data
(rai ntsnowfall, MM

V\E | nput R* 4 1 Wat er equi val ent data (MV)

SNO I nput R4 1 Snowfall data (MV)

DP Bot h R4 1 Snow depth (MM

DN Bot h R4 1 Snow density (decimal fraction)

Dz | nput R* 4 1 Total frozen depth (MV

SMAVG I nput R4 1 Average soil noisture (deci nal
fraction)

DSO L I nput R4 1 Frozen ground paraneter - soil
density (G CMB)

DTH | nput R* 4 1 Time interval (hours)

LSN I nput | *4 1 Snowfal | data indicator:

0 = not to use observed

snowf al |l data
to use observed snowfall
dat a

1
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SUBROUTI NE TAB54 ( TO, LEFT, | USET, NXT, LPO, PO, LCO, TS, MT'S, LWORK, | DT)

Function: This is the Operations Table entry subroutine for
Operati on SWB-NI LE.

Argunent list: The argunents for this subroutine are simlar to the
argunents for Operations Table entry subroutines for other
Operations. A description of the argunments is contained in Section
VI114.2-TAB

Operations Table Array: The contents of the TO array are:

Posi tion Contents
1 Oper ati on number
2 Locati on of next Operation in T array
3 Location of the PO array in P array
4 Location of the CO array in C array
5 Location of precipitation (rain+nmelt) in D array
6 Location to put total runoff in D array:
0 = if not used
7 Locati on of potential evaporation in D
0 = if not used
8 Location to put surface runoff in D
0 = if not used
9 Location to put groundwater runoff in D
0 = if not used
10 Location to put soil noisture content in D
0 = if not used
11 Location of air tenperature in D
0 = if not used
12 Location of rain+snowfall in D
0 = if not used
13 Location of water-equivalent in D
0 = if not used
14 Location to put frost efficiency index in D
0 = if not used
15 Location to put snowfall in D
0 = if not used

06/ 28/ 2001 VIIl.3.3-SWB- N LE-13 rfs: 833swonil e. wpd



